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T54)(57) nPOTOMHbW J^ITOWiyOPHMETP, 
co«ep*amHft fltfiyopecueHXHwa mhkpo- 
ckoii, OopcyHKy bjih noaa^H h ri«p6- 

AHHaMKTOCKOft flOKyCHpOBKH XMAKOCTK 

c HccjieAyeMbiMH kjistkbmh t noKpoBHoe 
cxeKJio MHKpooKona, cHcXeMy «jih ox- 

BOfla *WKOCTH C KJI6TKaMH, O 7 J) H " 
W a 10 0| H ft C ft TBM, VTO, C U8Jlb!0 
JlOBfaOlieHHH TOWHOCTH H .npOHSBOtfHXeJIb- 

hocth HSMepeHHft, QopcyHtca pasMeme- 
Ha nojq noKpoBHfaw cxewioM, a CHCxe- 
Ma oxBoaa khukocxh c KJtextcaMH bh- 
no/iHeHa b bhag nonocxH CMa^ HBaro— 
merocH MaxepKajia, npHKpeoneHHoA k 
HracHeft noBepxHocxH noKpoBHoro cxgk- 
-na noix oO^skthbom MHKpocKona, npH- g 
tom wn oeecneveHHH cxauHOHapHoro ™ 

nOXOKa KHflKOCTH C KJieXKaMM paccxoH- 1/ 
HHe ox Kpan nnxHa jwwkocxh Ha noKpoB-|{ 
hom cxeicjie xp Mecxa npHxpensiettHH If 
nonocxH cocxaBjinex se^H^HHy 0,5 - I* 
1,0 ox aiHpHHbi naxHa. * Q 
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M306peTeHH6 OXHOCHXGH K TeXHH- ^ 

lecKofl *H3HKe # a HMettHo k aHannxH- 

, VeCKOft MHKpOCKOTIHH f B *iaCTHOCXH 
K npH6opaM flJIH SHOJIOrKH H MeflHUH- 
HbJ, H HaHOOJiee 3<M>eKXHBHO MOJK6T . 
6bITb HCnOJlb30BaHO «JIH CKOpOCTHOro ^ 

aBTOMaTH^ecKoro aHaJiH3a coaepxca- 

HHH. KJieTOMHMX KOMIIO He HTOB H_H3y-» 
H6.HHH HX *H3HKO-XHMH^eCKOrQ COCTO- 

hhhh nyTeM H3MepeHH« GJiyopecqeHx- 
Hbix xapaKxepHCTKK Oojibuioro ^HCJia 10 
OTjtje/ibHbix KJiexoK . 

H3BecxeH npoxo^Hbift uHXo$jiyo- 
PHMexp Ha 6a3e (frnyopecueHXHoro mhk- 
pocKona, npeflHasHaTOHHMfi jyiH aBTo- 
Ma T MHe ck o h perncxpauHH frnyopec- 15 
i^eHTHhix napaMexpoB ox,qejibHbix KJiexoK; 
b cocTase. KJieTO^Hoft cycneH3HH co 

CKOpOCTbH) H3MepeHHH flO HeCKOJIbKHX 
TbICHH KJieTOK B CeKyHfly, B 3XOM npH" 

6ope.B3Becb HCCJieayeMbix KJieTOK. nob- * 2 0 
xynaex H3 KanHJinnpa b npoxounyio Ka- 
Mepy, pacnojiojKeHHyio Ha npe«MexHOM 
cxojiHKe MHKpocKona h npoxo«Hx e 

XOKOM KHtfKOCXH B ropH30HXajIbH0M Ha- 

ripaBjieHHH c bojibiuofl CKopocT { bio nepe3 2 5 

nOJie 3peHHH MHKpOb6l>eK THB^' B MOMeHX 

npoxoxcaeHHH KJiexKH nepefl MHKpoo6beK- 
xhbom f c$OKycHpoBaHHpM Ha onpe^e- 
jieHHyio fiJiocKocTb , oeyiqecTBjiHeTCH 
ocBemeHHe KJiexKH B036y»flaiomHMH Jiy^a- ' ft 

MH OT HCTOMHHKa CBeXaf Ha BbDCOAe flaT-^ 

vtHKa H3JiyneHK« $oxoMexpn*iecKott Ha- 
caflKH OopMHpyexcH HMnynbc, aMnjiHxyfla 
Koxopbro nponopuHokajibHa hhtshchb- 
hocxh ^/lyopecueHUHH. CncxeMa perncx- 
pauHH npoBoflMx aHaJiH3 aMnjiHTy^Horo 35 
pacnpeMejieHHH HMnynbcoB h BbiAaex 
I th CTorpaMMy pacnpeaejieHHH KJiexoK 

inO HHTeHCHB hocxh MX CBeHeHHH. Cxa6H- 

;jiH3auHH noJio^eHHH ropH30HxanbHoro 
InoxoKa KJiexoK npH hx npoxo^eHHH 40 
b none 3peHHH o6>eKXHBa . ocymecTBjiH- 
excH c noMoatbio rH^ppMHHaMH^iecKOH Oor 
; Ky CHpoBKH j b KaMepe nofl fla b ji e h He m 
cos«aexcH ropH30HxaJibHbiH tok »ha- 
kocxh, b uenxpe Koxoporo pacnojia- 45 
raexcH KanHJuiap c Hcane,nyeMb!MH 
KJiexkaMH [l] h [2] . 

He«ocxaxKOM yKa3aHHoro npw5opa 
HBjinexcH Majian cxa6HJibHocTb nojibwe- 

HHH KJieXOK OXHOCHXeJZbHO OSbeKXHBa , 

b peayjibxaxe ^ero KJiexKH bhxoahx 3a 
npejaejiu rjiy6HHH pe3KocxH MHKpooSbeK- 1 

XHBa / UXO npHBOflHX K yMeHbllieHHR) 

xo^hocth H3MepeHHH# JJpyrHM He^ocxax- 
kom npH6opa HBJineTCH HeB03Mo«Hocxb 55 
HchoJibsoBaHHH b HeM BbicoKoanepxyp— 

HbDC HMMepCHOHHHX OObeKXHBOB ' , HNieiO- 

bmx oCbWHo Majioe paSo^iee cocroflHHe, 
He no3Bon/nomee c^oKycHposaxbCH Ha 
HSMepHeMbie KJiexKH ^epes CTeHKy Ka- 60 

Mepbl H CJ10H HHflKOCXH f HaXOAH^HHCH 

nepe,a KJiexKaMH. 

HaH6ojiee 6jih3khm no xexHH^ec- 
ikoh cyiaHocxH k npe^jiaraeMoMy 5tB- 
IjiaexcH npoxo^Hbift xmxo<j>jiyopHMexp f co- ^5 
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^epncaiaHft <!>JiyopecueHXHhiH MHKpocKon, 
OopcyHKy fljiH nowiH h THiipoflHHa- 

MHHHOH (J>OKyCHPQBKH «H«KOCXH C WCCJie 

flyeMbiMH KJiexKaMH t noKpoBHoe cxeKno 
MHKpocKona f cHcxeMy jojih oxBOfla nam- 
kocxh c KJiexKaMH. B 3Xom ycxpoftcxBe 

CXa6HJIbHb3H r0PH30HXajlbHbJH noxoK 
KJieTOK B njlOCKOCXH ^OKyCHpOBKH HH- 

BepTHpoBaHHorb MHKpocKona oeecne- 

MHBaeTCH rHflpOflHHaMH^eCKOH <J)OKyCH- 
POBKOH KJieTOK B CXpye JKH«KOCXH, 

naAawmefi. rrpfl yrjioM Ha BepxHroio no- 
BepxHocxb npKpoBHprp cxeKJia h co6h- 
paeMoa c Hero c noMombio oxcachiBaK)- 
mero Hacoca [33 . 

HejaocTaTKOM axon ko h cxpy k uh h 

npHGOpa HBJIfleXCH HeBOSMOKHOCXb HC- 
nOJlb 30BaHHH B HeM OdblHHbK f HeHH— 

BepxHpoBaHHHx ) ^JiyopecueHTHbix mhkpo- 
cKonoB, Koxopwe b ^acxHocxH KOMnjieK 
xywxcH cBeTocHJibHbiMH BbjcoKoanepTyp- 

HblMH HMMepCHOHHblMH MHKpOOSbeKTHBa- 
MH, Heb 6xO JJHMHMH RJIX TO^HbDC <|)JiyopH- 

MeTpn^ecKHx H3MepeHHft. j^pyrwM Hefloc- 

XaTKOM HSBedXHOH KOHCXpyKUHH HBJlneT- 
CH HeoCXOflHMOCXb HCnOJIbSOBaHHH B 

Heft npHHy^HxejiBHoro (c noMoiubw Haco- 
ca) OXBOfla MCHflKOCXH C KJieXKaMH CO 
flHa ,K3Mepbl # ^XO yCJIOJKHHeX KOHCXpyK- 

UHK) Kawepu h noHHxcaex H«me*Hocxb 
h xovHocTb H3MepeHHH h yj*o6cxBa ee 1 
SKcnnyaxauHH. 

Uejibio H3o6pexeHHH HBJinexcH noBbi- 

IlieHHe XO^HOCXH H npOH3BO«HXejlbHOC~ 
XH H3MepeHHft« 

Ana jsocxHHceHHH uejiH b npoxo^HOM 
UHXo^JiyopHMexpe/ co«ep?KameM 4>Jiyopec- 
ueHTHuft MHKpocKon / OopcyHKy jyiH 
no«a^H h rHflpo«HHaMH^iecKOH 4>OKycH- 

POBKH 5KHJ4KOCXH C HCCJie^yeMblMH KJiex- 

KaMHf noKpoBHoe cxeKJio MHKpocxona , 

CHCXeMy flJIH . OXBO«a . 5KH.HKOCXH C KJiex- 
KaMH f <i>opcyHKa pa3MeiueHa no,a noKpoB- 

HHM CTeKJIOM, a CHCXeMa OTBOAa jkhb- 

kocxh c KJieTKaMH BbmoJiHeHa b BHfle 
nojiocTH CMa^HBawmero Maxepnana, npH- 
KpenneHHOH k HHjKnea noBepxHocxH -no- 
KpoBHoro cxeKJia noix 06beKTHBOM MHK- 
pocKona^ npH^eM win obecnetjeHHa cxa- 
UHOHapHoro noxoKa «h,ukocxh c KJiex- 
KaMH paccxoHHne ot . Kpan nnxHa jkhh- 
kocth Ha noKpoBHOM cxeKJie flo MecTa 
npHKpenJieHHa nojiocTH cocxaBJinex Be- 
JiHxiHHy 0,5-1,0 ox nmpHHbi nnxHa. 

Ha ^epTe>Ke noxaaaHa npHHunnHajib- 
HaK cxeMa npoxo^Horo uHxo$JiyopH- 
MeTpa. 

UpoxouHan KaMepa cocxohx hs Kop- 
nyca 1 h pa3MeyeHHoft b Hen OopcyH- 
kh 2. Bflonb ocif (popcyHKH pacnoJio^eH 
KaitHJUiap 3, no KoxppoMy nonaexcn 
cycneHSHH KJiexoK. Kopnyc PopcyHKH 
HMeex naxpy6oK 4 ajih noHa^H bo«h b 
4>opcyHKy. Ha Kopnyce KaMepa saKpen- 
JiHexcH noKpoBHoe cxeKJio 5. nojiocxa 
CMaHHB awne ro ch MaxepnaJia 6 3aKpenjin- 
excH b BepxHen uacxn Kopnyca KaMe- , 
Pbi h KacaexcH HHxHen noBepxHocTH* 
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rtOKpoBHoro cxeKJia. B HHXHeft nacxH 
Kopnyca xaMepu HMeexcn naxpydOK 7 
pan CTOKa Bofltj, npoTOMHan KaMepa 
KpenHTce Ha npeAMexHOM cxoAHKe 8 
<J»JiyopecueHTHoro MHxpocxona • Gvhkuho- 
Ha/ibHan cxeMa npoTo^Horo UHTO<|>nyo- 

pHMeTpa BKJTKWaeT- MHKp006"beKTHB 9, 
KCTO^HHK 10 CBeTa, KOJUieKTOP 11, 

noJieByw AHa<J>parMy 12 , cBeToOHJibx- 
pa 13 ajih BbweneHHH B036y*«aK«aero 
CBeTa, CBeTofcHJibTp 14 ajih Btwene- 
h«h cBeTa ftJiyopecueHUHH, HHxep$e- 
peHUHOHHyro cBexoAejiHxejibHyw nnac- 

THHKy 15, <J>0T03JieXXp0HHMH yMHOKH- 

xe/ib 16, cneKTpoMeipHMecKHfi ycHJTH- '. 
Tejtb 17, MHoroKaHajiBHujt aHajrasaxop 
18 HMnyjibcoB» ; • 

IIpoxohhhh uHTo$JiyopHMexp paCoxa- 
eT cjieayHH4MM oCpasoM. 

CycneH3HH KJiexoK, npeABapHxeAb- 
ho MeueHux ^JiyopecuHpywiuHM KpacH- 
TejieM, noflaexcH c itoctohhhoh cko- 
Poctjmo b ueHTpaJUbHbiH KanHJinnp 3 
^opcyHKH 2. OwHoBpeMeHHo Mepe3 nax- 
pyOoK 4 b 4opcyHKy no« «aBJieHHeM 
0,6-0,8 aTM nocTynaeT HOAa, xoxopan 
poxeKaex AenxpanbHUH KanminHp 3, npH 

3XOM 3a CMeX THUPOflKHaMH^eCKOH <JO- 

KycHpoB kh KJieTKH b cycneH3MH BHCTpa- 

HBaWTCH BAOJIb OCH <J)QpCyHKH » TaKHM 

o6pa30M, OopMHpyeTCH JiaMHHapHan xo- 
aKCHajibHan cxpyn AHaMeTpoM 150 mkm, 

BAOJIb OCH KOXODOH BblCTpaHBaWTCH 

KJieTKH cycneH3KH» 3Ta cxpyn, Hecy- 
man KJieTKH, HanpaBJinexcn CHHsy BBepx 
aoa yrjiOM 60-70° Ha hhkhk>k> noBepx- 
HocTb noxpoBHoro CTeKJia 5. 

B MecTe nameHHH Ha noKpoBHoe 
cTeKJio cxpyn pacnjuomHBaexcH h 06- 
pa3yex nnxHo snnHncoBHAHOH $opMu, 
anHHa h nmpHHa koxopgto aaBHcax 
joT BHyTpeHHero AKaMeTpa $opcyHKH, . 
yrna naAeHHH cxpyn Ma noxpoBHoe 
CTeKJio h AaBjieHHH no«a*iH khakocth, 
Ha onpeAeneHHOM paccxoHHHH ox xpan 
nnxHa no xoxy khakocxk {0,-5-1,10' 
ox umpHHu nnxHa) , nptucpenjuxexcH no- 
jioca CMaHHBaKMqerocH Maxepnajia 6 , 

C nOMOiqbK) KOXODOH KHAKOCTb c K/iexKa- 

mh caMoxoKQM cxexaex c noKpoBHorb 
cxeKJia Ha aho KaMepa k aaxeM we pea 
naxpy^JoK .7 yjoajinexcH hs Hee. Paccxo- 
HHHe, Ha kotopom nprncperyineTCH nojioc- 
xa 6, flocxaxo^Hp ajih xoro, *ixo6h 

GbtflO HCKJBOieHO BOSHHKHOBeHKe 3Ha^H- 

xejibHoft xyp6yjieHXHOCTH npH yAape 
khakocth o nonocKy, h b to Ke spe- 
MH 3XO paccxoHHMe He CJ1HUIKOM BejIH- 
ko, HHaue Ha HHKHeB noBepxHocxn 
noKpoBHoro cxeKJia ao ttojiockh OyAex 



jpa B HOMepHHH XOK JKHAKOCXH. )XJIH OOeC- 

neMeHHH cxauHOHapHoro noxoKa kha- 
kocth paccTOHHHe ot Kpan nnxHa kha- 
kocxh Ha noKpoBHoM cxexAe ao Mecrra 
- npHKperureHHK nojiocKH aojctcho cocxaB- 

JIHTb BeAHIHHy 0,5-1,0 OX lUHpHHfal 

nHTHa, hxo npH AHaMexpe BuxoAHoro 
oTBepcxHH 4>opcyHKH 150 mkm, yr^e 
' nafle.HHg khakocth hb noxpoBHoe cxeK- 
jio 60-70° h AaBAeHHH noAa^H khakocth 

10 0,6-0v, 8 aTM cooTBeTCTByeT 1-2 mm h 
oCtqeMy paccTOHHHio ot MecTa n^aAeHHH 
^cxpyn ao Me era npHKpeoneHHfl nonocKH 
CMaHHBaioiqero MaxepHana 3-4 mm, npH 
stom b none speHHH MHKpooe-bexxHBa 

15 9 xpopMHpyexcH CTa6HJibKuft noxox KJie- 

. XOK • BO BpeMH HaXOKAeHHH KJieTKH B 

nocjie speHHH oObexxKBa BoaeymAaexcn 
^nyopecixeHixHH KpacnxejiH, cBH3aHHoro 
c onpeAejieHHHM BHyxpHKJiexoMHUM Be- 
20 mecxBOM (HanpHMep, «HK, 6cakom) . 

Mcto*ihhkom^ B03oyKAawmero 4>AyopecueH- 
AHio cBexa aBAHexcH pTyxHan AaMna 10, 
Ceex ox Hee co6HpaexcH KOAAexxopoM 

11 H npH nOMOIOH HHXep4)epeHUHOHHOH 

25 CBexoAejiHxeAbHoft nAacxHHKH 15 HanpaB 
AHexcH nepe3 MMKpoobbexxHB 9 Ha HC- 
cjieAyeMue KJieTKH. CBexo^HJibxpti 13 h . 
. 14 BhwejiflMT noAocu B036yKAeHHH h <I>Ay 
opecueHUHH cooTBexcTBeHHo, OoxosAexx 

3Q poHHtaft yMHOKHxejib 16 npeoj5pa3yex 
CBexoBue CHrHajoj cBeweHHH KAexoK, 
nepeceKaKJJUHx none speHHH mhkpocko- 
na f b anexxpHMecKHe, KOTopue 3aTeM 
ycHJiHBeuoxcH c noMombio cneKxpoMexpn- 

3 j tiecKoro ycHAH'xeAH 17 h nocxynawx Ha 
bxoa MHoroKaHajibHoro aMnnHxyAHoro 
aHajiH3axopa 18, B pe3yjii>Taxe aMnjiH* 
xyAHoro aHeLJiHsa nony^aexen rHcxorpaM 
Ma pacnpeAeneHHH H3MepneMoro b 

^ Knexxax seiaecxBa. 

40 

TaKMM o5pa30M, npeAnaraeMoe ycx- 

POHCXBO MQKeX ObTTb yCTSHOBJieHO H£^ 

npe AMex hom exonnxe AwOoro cepHHHoro 
* ^JiyopecueHXHoro MHKpocxona, npeB- 
45 paman ero npH cooxBexexByxxqeH kom- 
nnexTauHH npoMboaneHHOcTK snexxpoH- 

HfcJMH 6AOKaMH B npH6op AAH CKODOCX- 

Horo aBxoMaTwzecKoro aHannsa cbohctb 
KJiexox, KpoMe Toro, axo ycxponcx- 
50 bo npotae HSBecxHoro no KdHcxpyxuHH 
h b h 3 roT ob Jie hh h f xaK KaK Hacoc, 
n pHMe H HeMbiH B H3BeCXHOM ycxpoHcx- 
Be AJIH OTBOAa KHAKOCTH C KAeXKAMH , 

saMeHen nojiocKofi CMa^HBaiotaerocH 
55 Maxepnana, OJiaroAapn <*eMy c6op exo- 
nHBiueHCH Ha noxpoBHOM cTeK/ie kha- 
kocth c xnexxaMK ocymecTBAneTCH 

C3MOXOKOM. 
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